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What is Our Goal?
+ Comprehensive Water Quality Data

+ Improved / more technology

+ More Data

+ Higher frequency data collection

+ Water Quality Awareness

+ Are conditions improving or degrading?



Options for Better Awareness
+ Watershed Models

+ Scale and detail

+ Minimal disaggregation

+ Assumptions and lumped parameters

+ Continuous Monitoring

+ Potential real-time parameter fluctuations

+ Sensors for priority pollutants

+ Middle Ground- Regression

+ What we know correlated with what we
don’t know enough about

+ Fewer assumptions

+ Can guide sample collection in addition to
estimating pollutant loads



Don’t Be Fooled
+ Regression does NOT replace

traditional sampling methods ENTIRELY

+ Regression Accuracy

+ Is not equal to laboratory accuracy, but…

+ Projected loads estimates are likely
better, given the frequency of data
collection

+ Regression is not inexpensive

+ Laboratory costs can be cost prohibitive

+ You need

+ Time / patience

+ Necessity

+ $$



Then Why Regression
+ Higher Frequency = More Detail

+ More Detail = More comprehensive analysis

+ Spatial: Where is the problem?

+ Temporal: When does the problem occur?

+ Hydrologic: Is stormwater runoff a problem?

+ Traditional Methods ALONE can generate more questions than
answers

+ What happened when you were not collecting samples?
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Regression Analysis
+ Six continuous monitoring stations

+ In series along the same river

+ YSI Multi-parameter sondes

+ Trend and hot spot analysis

+ Total phosphorus regression

+ Two years of data collection

+ Sample n varied at all 6 sites

+ 1 year of validation…so far

+ Work in progress
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Regression Analysis
+ Sonde data as surrogates

+ Turbidity

+ Specific conductivity

+ Temperature

+ pH

+ Dissolved oxygen

+ Paired Samples used to develop regression
equations



Methods
+ Best Fit Plots, ANOVA Statistics, Residuals

+ Is there a linear relationship

+ Simple and Multiple Linear Regression

+ Evaluated using Predicted Residual Sum of Squares (PRESS)
statistic and RMSE.

+ This is not data fitting



Methods
+ Site Specific Equations

+ We considered watershed scale as well as upstream and
downstream of a major continuous point source

+ Site specific statistically more significant as a result of many inputs
between sites

+ Storm vs. Baseflow Equations

+ Equations specific to the conditions that were monitored during the
regression development process

+ Not necessarily intended to detect all sources, e.g. SSOs
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Methods
+ Choosing surrogates

+ We let data decide

+ Turbidity and SC were best

+ Why not flowrate as a surrogate? Will include in updates

+ Continued work might include characteristic variables, essentially
establishing two relationships using one equation
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Results of Regression Analysis

+ 6 site-specific equations

+ PRESS statistic used to select site-specific equation

+ Single and Multiple Linear equations





Regression Validation Results

Note: Validation Samples are not serially correlated



Application of Regression Equations



Conclusions

+ Identify the problem…then address the problem

+ Study results are encouraging

+ Enhancements to existing regression equations

+ Flow as surrogate

+ Characteristic variable

+ Antecedent moisture condition

+ The goal is to get “it” right

+ Appropriate management of our financial resources can lead to
saving or improving our natural resources.
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